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(54) LITHIUM SECONDARY BATTERY AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a newly structured lithium secondary battery improved 
so that a dendrite can be completely prevented from being deposited, alignment is facilitated 
when stacked and battery cells can be excellently packaged for instance. 

SOLUTION: In this lithium secondary battery, a positive electrode and/or a negative electrode 
is composed of at least a collector and an active material layer adhered onto it by a polymer 
while holding an electrolyte, the polymer is induced from a gel forming monomer, and the 
positive electrode and the negative electrode are flatly stacked with intervention of an 
electrolyte layer formed by the electrolyte held by the polymer induced from the gel forming 
monomer. The collectors on the positive electrode side and on the negative electrode side have 
the almost same sizes, an insulating spacer is disposed on the peripheral rim part of the positive 
collector and the active material is formed inside the insulating spacer. 
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JP 2000-294288 (Partial Translation) 

"Lithium secondary battery and method for producing 

the same" 
[0040] 

Example 1 

<Preparation of electrode mixture and gel electrolyte layer- 
forming mixture> 

A positive electrode paint and a negative electrode 
paint were prepared by kneading and dispersing for eight hours 
with a kneader according to compositions shown in Tables 1 and 
2 below- Also, a gel electrolyte layer-forming composition 
was prepared according to composition shown in- Table 3 below. 
[0041] 

[Table 1] 

(Positive electrode mixture) 

LiCoC>2 (active material) : 75.0 parts 

acetylene black (conductive material): 6.0 parts 
propylene carbonate (PC) (electrolyte): 8.0 parts 
ethylene carbonate (EC) (electrolyte) : 8.0 parts 
LiCo0 4 (supporting electrolyte) : 1.0 part 

"Photomer 4050" : 1.1 parts 

"Photomer 4158" : 1.1 parts 

heat cross-linking initiator 
("Trignox 21" manufactured by Ciba Geigy) : 0.5 parts 

[0042] 
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[0043] 



[0044] 



[Table 2] 

(Negative electrode mixture) 

graphite (active material) : 78.0 parts 

propylene carbonate (PC) (electrolyte): 7.4 parts 
ethylene carbonate (EC) (electrolyte) : 7.4 parts 
LiC10 4 (supporting electrolyte) : 0.9 parts 

"Photomer 4 050" : 1.8 parts 

"Photomer 4158" : 1.8 parts 

heat cross-linking initiator 
("Trignox 21" manufactured by Ciba Geigy) : 0.5 parts 

[Table 3] 

(Gel electrolyte layer-forming mixture) 

propylene carbonate (PC) (electrolyte): 44.0 parts 

ethylene carbonate (EC) (electrolyte) : 44.0 parts 

LiC10 4 (supporting electrolyte) : 5.5 parts 

"Photomer 4050" : 4.7 parts 

"Photomer 4158" : 2.3 parts 

heat cross-linking initiator 
("Trignox 21" manufactured by Ciba Geigy) : 0.1 parts 



<Production of electrode and electrolyte layer> 
As a mold for compression molding, a square mold 
for compression molding (lengths of the vertical side and the 
horizontal side: about 10 cm) having each angle R of a lower 
mold and an upper mold of 1.5 mm, a gap of. 20 jim and a draft 
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of 1.0 ° was used. As current collectors , an aluminum foil 
(positive electrode) and a copper foil (negative electrode) 
each having a thickness of 20 pm anci cut into the shape of the 
mold (R: 1.5 mm, lengths of the vertical side and the 
horizontal side: about 10 cm) were used. Herein, a 
polypropylene film having a thickness of 80 pm that was 
processed into a window frame (lengths of the vertical side 
and the horizontal side: about 10 cm, widths at the vertical 
side and the horizontal side: about 1 cm) was heat-adhered as 
an insulating spacer to a peripheral portion of the positive 
electrode current collector. 
[0045] 

First, the current collector was disposed on a 
surface of the lower mold, and each of the positive electrode 
mixture and the negative electrode mixture (sheet) was 
disposed on a central portion of the respective current 
collector, and after the upper mold (core) was closed, 
compression molding was performed by a compression molding 
machine. At this time, in the case of the positive electrode 
current collector, the size of the sheet was adjusted to be 
small such that the sheet was compression molded inside the 
frame of the polypropylene film in a window frame form. Next, 
after a non-woven cloth having about the same shape as the 
current collector and having a thickness of about 60 p was 
impregnated with the gel electrolyte layer-f orming mixture, it 
was placed between the positive electrode and the negative 
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electrode obtained above and heated at 90°C for 10 minutes. 
[0046] 

<Packaging step> 

Next, three battery devices obtained in this manner 
were laminated such that the same polar electrodes overlap 
each other, and after each of a positive electrode terminal 
assembly and a negative electrode terminal assembly was fixed 
to each of a positive electrode terminal and a negative 
electrode terminal, the laminate was inserted and sealed in a 
vacuum package having a lid, thereby producing a laminate type 
lithium secondary battery. 
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